PCR cloning of polyhydroxyalkanoate biosynthesis genes from Burkholderia caryophylli and their functional expression in recombinant Escherichia coli.
The PCR cloning strategy for type II polyhydroxyalkanoate (PHA) biosynthesis genes established previously for Pseudomonas was successfully applied to Burkholderia caryophylli strain AS 1.2741. The whole pha locus containing PHA synthase genes phaC1, phaC2 and PHA depolymerase gene phaZ was cloned. The complete open reading frames of phaC1(Bc), phaC2(Bc) and phaZ(Bc) were identified. Sequence analyses of the phaC1(Bc), phaZ(Bc) and phaC2(Bc) showed more than 77.7%, 73.7% and 68.5% identities compared with the corresponding pha loci of the known Pseudomonas strains, respectively. The functional expression of the phaC1(Bc) or phaC2(Bc) in Escherichia coli strain KM32B (fadB deleted mutant) showed the abilities of PHA production by the estimated PHA synthase genes. Over 1% PHA consisting of 3-hydroxyhexanoate (3HHx), 3-hydroxyoctanoate (3HO) and 3-hydroxydecanoate (3HD) was detected from cells of recombinant E. coli KM32B (pHXM11) harboring phaC1(Bc), grown on octanoate. At the same time over 3% of PHA consisting of 3HO and 3HD was produced from cells of recombinant E. coli KM32B (pHXM21) harboring phaC2(BC), grown on decanoate. Results showed the PCR cloning strategy developed previously can be applied to non-Pseudomonas strains such as Burkholderia in this case. This result also provided evidence for the presumption that the Burkholderia strain possesses not only polyhydroxybutyrate synthase genes, but also synthase for medium-chain-length polyhydroxyalkanoates consisting of 3HHx, 3HO and 3HD.